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Theoretical analysis of tilt angles based on autostereoscopic
display with slanted barrier
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(1. School of Electronic Information Engineering, Tianjin University, Tianjin 300072, China; 2. School of Electronic Information

and Automation, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: In order to study the relationship between tilted angles of parallax barriers and crosstalk quantitatively and seek
for the best tilted angle, a simulation model for crosstalk and tilted angles was established based on the optical path equation.
Meanwhile crosstalk in front of the screen was simulated in vertical and horizontal directions respectively. The results show that
the viewing zone in horizontal direction decreases linearly, however the viewing zone in vertical direction is not in the same case
but decreases step by step. Theoretical explanation of the phenomenon was put forward and the quantitative relationship between

tilted angle of parallax barrier and crosstalk was obtained. The study would provide a significant guidance for auto-stereoscpoic

display based on slanted parallax barrier.
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Fig. 1  Structure diagram of liquid crystal display autostereoscopic display

based on parallax barrier!!!]
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Fig.2 Sketch map of the slanted barrier
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Table 1  Parameters for autostereoscopic display with slanted barrier

parameters simulation values
number of view 3
resolution 1366 x 768
pixel pitch 0.229mm
black matrix region 0.075mm
distance between LCD screen and barrier 8mm
slit width 0.3075mm
pitch 0.9225mm
best view distance 1460mm
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Fig.3 Relationship between a slanting angle of barrier and viewing zone

with different crosstalk values

M3 LR FEURHA AR R B LT BE
R EE S0 AL IX S LT & AR AR Ak T 3
ML A B g, XSG AT DL ZE I AR IX
SRR, ARIESHE R 15 ], H SR BRI
X AEZS [ RN T 3 A, BRI, 76K F Tl |,
FRAREEIG AR F U, B AR R EE R O 119 “ sweet spots” i
R, WL AT RS — /N B B RS, BB PR ik 2 ik 33
HAE ; 7E3E B 7 1) b, R BE R I sedg i R4 0
[ “ sweet spots™ H &, I 25 1 % 42 1) — Be b 8 B
PEEATSA T LAAE R AR BAR A (. XA, gl Y Hh 4R
BEARRH , SR X A SRR X LT 385 2 i), (L RT LS
— ST LXK, FESERR A, AT DL R S0 I A
VT R S B GO 5 A AR A B AT 3 B
PR PR IEMG, TTHs 45 T B A5 sl W AR AR S — B iR
BRSBTS MR 53 Y
iR,

B R AR BE BN B A0, bR TR TR R A
VT T, 7K SF- RN T A X ] A ORI/, AT L
R At A B B B AR A X SR etk T R, HE
L7 1) A XS A A8 - Al 2 1 vl /0 i 2 52 i A IR o
%o U, Bl (Rt AR B Y 3G e B XA — 3
FEI N ] DASEREANAS AR 2 AT LU Y SRt £
FE(2° ~ 18°) i}, 3 B A0 X LA R K AR 484k, 58 HR

DAL, 2 DR R B A A B0RE , 15 3 KD 1] )57 B A
B REZ MR TR AR R XA S EUKCF B A
W, KPR X B 8 Vi LRI, T LA 5 1 3 2 L
7 1) 18 8 R A2 S B AT — PR A 5 R AR T
R BRI /IN TR SR U, o WL Ak O ) I 3 7
PRI R IR R XA 22 AR 1 —Se e R R
AR s PLRE N, (E S HIHBUR A S N ) — 2 e, il T
(AR e 75 5 22 B A BT T 45 38 T AT SO L IX R e
B XA ZEEA L AR DCHHBTRN R A R, T2t
LT BRI D 2

R B IR R 21, 8° )5, WA AE K- TC Ef 4
LXK, T FLRL DX S AR A B Ak 3 20. 30, [FAE A FF
FAAETCER AL DT A RS (3) U4 IS IsFEA
—H N BE— P IRIE T (3) XA IERTE,

4 &

BERIE ORI AU B B B SR R &, A S
HEE S O EAR T 5T 3 DL 0L X AR A E 4 5%
Z, IR PR BE 04T 1 AR AR 2 B BT L 4 4
TOGMHBUREf B2 A EE ERR(EL, ST R 3 2 s (A
PR 7K -5 i) R B 5 1] B8 A0 DX AT 0 L, 2 BOG A
(AR G AN KPR X 5 2 P T B i 2 1 1) L
DXASA AT AR LA Dok A 17 2 S B A DR R ARG, 0 3k ol
BRPAT T A B BIE RS . IZBFE TAEX T H Sz
R ER RGER PSS L BUBE 17 A

& % x #t

[1] CHANG Y C, JIN T H, TING C H, et al. High-resistance liquid-
crystal lens array for rotatable 2-D/3-D autostereoscopic display [ J].
Optics Express, 2014, 22(3) :2714-2724.

[2] FLEET D J, WAGNER H, HEEGER D J. Neural encoding of binoc-
ular disparity; energy models, position shifts and phase shifts[ J].
Vision Research, 1996, 36(12) ;. 1839-1857.

[3] WANG Q H, LI X Z. 3-D image construction based on self-calibra-
tion binocular vision algorithm[ J]. Laser Technology, 2012, 36(3) .
416-420 (in Chinese).

[4] SAVELJEV V V. Characteristics of Moiré spectra in autostereoscopic
three-dimensional diplays[ J]. Journal of Display Technology, 2011,
7(5) : 259-266.

[5] HOLLIMAN N S, DODGSON N A, FAVALORA G E, et al. Three-
dimensional displays: a review and applications analysis[ J]. IEEE
Transactions on Broadcasting, 2011, 57(2) ; 362-371.

[6] LEE K H, CHOE Y S, LEE D K, et al. Expanding the degree of
freedom of observation on depth-direction by the triple-separated slant-
ed parallax barrier in autostereoscopic 3-D display[ J]. Proccedings of
the SPIE, 2013, 8738, 87380D.

[7] PAN C, YANG Q, XING L, et al. New image fusion algorithm for
auto-stereoscopic display [ J]. Proccedings of the SPIE, 2013, 8913
89130L.

[8] DODGSON N A. Autostereoscopic 3-D displays[ J]. Computer, 2005
(8): 31-36.



$40 % 30

wH

Bt Sy 1 o SEAMBTAR f6 18 B 407 391

(9]

[10]

[11]

[12]

SHA L, SCHONFELD D, LI Q. Parallax multi-viewer autostereoscop-
ic three-dimensional display [ J]. Proceedings of the SPIE, 2014,
9011:90111M.
JUNG S M, KANG I B. Three-dimensional modeling of light rays on
the surface of a slanted lenticular array for autostereoscopic displays
[J]. Applied Optics, 2013, 52(23) : 5591-5599.
CHINA VIDEO INDUSTRY ASSOCIATION. Learn about 3-D tech-
nology [ M]. Beijing; Posts and Telecom Press, 2013 ;58-62 (in
Chinese) .
PERLIN K, POULTNEY C, KOLLIN J S, et al. Recent advances in
the NYU autostereoscopic display [ J]. Proceedings of the SPIE,

[13]

[14]

[15]

2001,4297 :196-203.

FRONER B. Stereoscopic 3-D technologies for accurate depth tasks:
a theoretical and empirical study[ D]. Durham, UK ; Durham Univer-
sity, 2011:30-35.

BOEV A, BREGOVIC R, GOTCHEV A. Signal processing for ster-
eoscopic and multi-view 3-D displays[ M]. New York,USA ; Spring-
er, 2013, 347.

KIM M C, HWANG Y S, HONG S P, et al. Design of extended vie-
wing zone at autostereoscopic 3-D display based on diffusing optical

element[ J]. Proccedings of the SPIE, 2012, 8288.:2978-2982.



